Low frequency of H-ras activation in naturally occurring hepatocellular tumors of C3H/HeNCr mice.
Previous reports from several laboratories have consistently shown that approximately 30% of spontaneous hepatocellular adenomas and 70-80% of spontaneous hepatocellular carcinomas found in aged B6C3F1 [C57BL/6 (liver tumor resistant) x C3H (liver tumor susceptible)] male mice contain one of three missense point mutations in codon 61 of the H-ras oncogene, CAA-->AAA, CGA or CTA. Irrespective of subline, the C3H mouse, the paternal parent strain of the B6C3F1 hybrid, is more susceptible to spontaneous liver tumorigenesis than the B6C3F1 mouse. However, the role of H-ras in the pathogenesis of hepatocellular tumors in C3H mice is less clear, as widely different frequencies of activation of this gene, but by the same point mutations in codon 61, have been reported by various laboratories. The present study was undertaken to characterize H-ras involvement in hepatocellular tumors of aged C3H/He mice from the NCI-Frederick Cancer Research and Development Center Colony (C3H/HeNCr). Oncogene activation was evaluated in 45 C3H/HeNCr hepatocellular tumors by the NIH 3T3 transfection assays, and point mutations in the H-ras oncogene were detected and characterized in DNA fragments amplified by PCR, using dot blot hybridization analysis with mutation-specific oligonucleotide probes and direct dideoxy sequencing of PCR products. The only transforming gene detected in these tumors by NIH 3T3 transfection was H-ras. Only 17% (1/6) of spontaneous carcinomas and 8% (3/39) of spontaneous adenomas contained transforming H-ras sequences, each with a point mutation in codon 61. In all four cases with H-ras mutations, mutated sequences comprised a minor fraction of total H-ras gene copies in DNA extracted from primary tumors. H-ras mutations thus appear to have arisen relatively late in the pathogenesis of the neoplasms. For comparison, sections of formalin-fixed, paraffin-embedded hepatocellular tumors that occurred in untreated B6C3F1 hybrid mice sired by C3H/HeNCr males were assayed for the same H-ras mutations by PCR and dot blot hybridization. Nine of 13 such tumors (4/6 carcinomas, 5/7 adenomas) were positive. The overall difference in frequency of H-ras codon 61 mutations in hepatocellular tumors in C3H/HeNCr (4/45) versus B6C3F1 (9/13) was highly significant (P = 0.000035, Fisher's exact test). These data indicate that point mutations in H-ras do not generally play a major or an initiating role in spontaneous hepatocarcinogenesis of inbred C3H/HeNCr mice and contrast with the high rate of ras mutations in liver tumors of the B6C3F1 hybrid.